Abstract This study aimed to compare the veracity of computed tomography findings on patients undergoing surgery for chronic otitis media (COM) with the surgical findings, and to determine to what extent the preoperative computerized tomography (CT) findings are useful to the surgeon. A series of 56 patients with COM undergoing preoperative CT scanning followed by surgical exploration of the middle ear and mastoid. Operative notes were recorded and data collected on the nature of soft tissue masses, the status of the ossicles, presence or absence of facial canal dehiscence and semicircular canal (SCC) dehiscence and the presence or absence of dural plate erosion, and sigmoid sinus thrombosis. Fifty-six patients were recruited in the study, 30 males and 26 females. The age range was from 16 to 67 years with a mean of 26.51 ± 1.4 years. The preoperative CT scan imaging in cases of cholesteatoma, ossicular chain erosion and SCC dehiscence have good correlation with the intraoperative findings. The specificity of preoperative CT scan in detecting facial canal dehiscence, dural plate erosion and sigmoid sinus thrombosis in patient of COM were weak.
Introduction
Surgery is widely used to treat various pathologic conditions of the middle ear such as chronic otitis media including cholesteatoma, otosclerosis, congenital malformations, traumas, tumors, etc., [1] . The decision for the choice of surgical technique is of particular importance to preserve a higher hearing rate and prevent complications such as infection, cerebral hernia, recurrence, and treatment failure [2, 3] . Imaging of the temporal bone, with CT and magnetic resonance imaging (MRI), is playing an increasingly important role for diagnosis, surgical decision, and follow up. Evidence of location and extent of disease and of asymptomatic complications, secondary to bony destruction should also influence management. Computerized tomography can undoubtedly provide reliable details of temporal bone anatomy and its congenital malformations. However, there are concerns that CT can not reliably distinguish cholesteatoma from mucosal disease and that it lacks guaranteed sensitivity for erosive complications. Such concerns have cast doubts on its value [4] .
The aim of this study is to evaluate preoperative CT scanning and to determine the accuracy and the usefulness of this imaging methods in patients with COM undergoing surgery.
Material and Methods
This prospective study was conducted between 2006 and 2009 in the Department of Otolaryngology. A series of 56 patients with COM underwent preoperative CT scanning followed by surgical exploration of the middle ear and mastoid. Patients with revision surgery, history of temporal bone fracture, known cases of temporal bone neoplastic/ granulomatic disease, and cases unsuitable for surgery or scanning (such as ischemic heart disease or pregnancy) were excluded. Radiographs were evaluated with particular reference to those anatomic structures important in the preoperative evaluation of COM and without knowledge of the operative findings. Operative notes were recorded and data collected on the nature of soft tissue masses, the status of the ossicles, the presence or absence of facial canal dehiscence and semicircular canal dehiscence and the presence or absence of dural plate erosion, and sigmoid sinus thrombosis. The surgery was carried out by four specialist surgeons. All the scans were reported or verified by single senior radiologist.
The CT scanner used in the study was multiscan Philips Brilliance; contiguous sections (1 mm thick) were obtained in the axial plane with bone window.
Results
Fifty-six patients were recruited in the study, 30 males and 26 females. The age range was from 16 to 67 years with a mean of 26.51 ± 12.4 years. Radical mastoidectomy was performed on 12 patients, modified radical mastoidectomy on 12 patients, and simple mastoidectomy with or without tympanoplasty on 42 patients.
At surgery, cholesteatoma was present in 19 out of 56 patients (33.9%). There were 18 patients (94.7%) in whom the cholesteatoma was predicted correctly by the CT scan, and 34 patients (91.9%) where it was excluded correctly. In one patient (5.3%) it was excluded by CT scan but was present at surgery. From the above data, the sensitivity of the scan in detecting cholesteatoma is 91.9%, specificity is 94.7%, positive predictive value is 97.1%, negative predictive value is 85.7% (Tables 1, 2; Fig. 1 ).
Ossicular chain erosion was present in 28 out of 56 patients. Ossicular chain erosion was reported on 29 of the 56 CT scans. There were 24 patients in whom the ossicular chain erosion was predicted correctly by the CT scan, and 23 patients where it was excluded correctly. In five patients it was excluded by CT scan but was present at surgery. From the above data, the sensitivity of the scan in detecting ossicular chain erosion is 82.1%, specificity is 85.7%, positive predictive value is 85.2%, negative predictive value is 82.8% (Table 3 ; Fig. 1 ).
During surgery, semicircular canal dehiscence was seen to be present in three out of 56 patients. Semicircular canal dehiscence was reported on four of the 56 CT scans. There were three patients in whom the semicircular canal dehiscence was predicted correctly by the CT scan, 52 patients where it was excluded correctly, two patients where it was predicted incorrectly and in the remaining one patient it was excluded by CT scan but was present at surgery. From the above data, the sensitivity of the scan in detecting semicircular canal dehiscence is 98.1%, specificity is 75.0%, positive predictive value is 98.1%, negative predictive value is 75% (Table 4 ; Fig. 1 ).
The ability of the scan to detect the involvement of other structures was variable. The results are shown in Tables 1, 5 , 6, 7 and Fig. 1 .
Discussion
The exact role of CT in the preoperative assessment of patients with chronic otitis media is controversial [5] . Some authors have reported a high degree of accuracy in the pathological diagnosis of ossicular chain and inner ear conditions [6] and others have concluded that CT has poor ability to diagnose cholesteatoma and should not be relied on to visualize abnormalities of the previously mentioned structures [7] . The results of this study suggest that cholesteatoma can be accurately diagnosed by computed tomography. The hallmarks of cholesteatoma on CT scan are the bone erosion and smooth expansion with soft tissue mass. Conversely, one should be aware of the limitations of CT to pick out early or limited disease, since it is difficult to diagnose cholesteatoma on the scan if the soft tissue mass is not associated with bone erosion [8] .
Our study results are similar to those in literature [9] [10] [11] . Where our results differ is that some studies maintain that CT is not sufficient to diagnose cholesteatoma [1, 5] . Computerized tomography may give an incorrect diagnosis in the early stage of cholesteatoma. We believe that this may be the reason for the difference in literature.
While a definitive diagnosis of cholesteatoma can only be made at the time of surgery, the scan picture may at times influence the decision and timing of surgical exploration. Scan evidence of cholesteatoma with significant bony destruction or other complications could prompt the surgeon to operate earlier, particularly if polyps or a tortuous bony canal obscures visualization of the tympanic membrane and hinders clinical diagnosis. On the other hand, the threshold to explore the ear may be higher when the scan is non-confirmatory, particularly if the patient has medical risk for surgery [9] . Therefore, CT findings enable the surgeon to be informed of the risk factors and to be prepared for the possibility of complications. Our study confirmed that CT is substantially reliable in the determination of the status of the ossicular chain. This result conforms with other studies [6, 9, 10] . Presurgical knowledge of the status of the ossicular chain would allow the surgeon to be ready for ossicular chain reconstruction and to better advise the patient on the degree of hearing attainable after surgery.
According to the results of our study, CT gives a good idea about the dehiscence of the semicircular canal. Thus, it warns the surgeon to take more care during the operation. Preoperative CT can give the surgeon information about the possibility of bone fistula in the area of the cholesteatoma matrix to be dissected.
In this study, there was low CT sensitivity in determining sigmoid sinus thrombosis. We believe that the reason for this is the dose at which the CT of the temporal bone was taken.
Financial cost, radiation dosage, the inability to differentiate between granulation, effusion or mucosal oedema, the lack of specificity to facial canal dehiscence, dural erosion, and sigmoid sinus thrombosis are all controversial points of CT scans. Despite the limitations, the results of this study suggest that radiological scanning is useful. In as much as CT scanning is of benefit to the surgeon, we believe there are strings attached. Some studies have emphasized the importance of preoperative CT evaluation [12, 13] . The results of the study by Reilly et al. [14] were similar to ours. They concluded that CT is sensitive to the presence of soft tissue disease and bone erosion, moderately sensitive to the presence of lateral canal fistulae but less sensitive to the presence of small areas of exposed dura, ossicular continuity and facial canal dehiscence.
In conclusion, the results of this study suggest that the preoperative CT scan imaging in cases of cholesteatoma, ossicular chain erosion, and SCC dehiscence have good correlation with intraoperative findings. However, the there was weak specificity of the preoperative CT scan in detecting facial canal dehiscence, dural plate erosion, and sigmoid sinus thrombosis in COM patients. CT of the temporal bone is therefore a useful guide to the surgeon in managing patients with COM. We believe that CT is a guide as to the nature of the disease (destructive/nondestructive), potential dangers (such as SCC fistula) and possible complications and this information can assist the surgeon in the choice of surgery to be performed (simple or radical mastoidectomy, with or without tympanoplasty).
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